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2.   Bacterins - composed of killed bacterial cells
3.   Toxoids - detoxified bacterial toxins
4.   Aggressins and lysates - cell-free filtrates of infected tissue
or cultures of bacteria.
Combinations of antigens are often made in which several
strains of the same species of organism are combined to make a bi-
valent, trivalent or polyvalent immunizing product. Mixed bacte-
rins composed of two or more species of bacteria are widely used.
Bacterin-toxoids are also produced and used.
The introduction of a mixture of antigens into an animal usually
results in the production of antibodies specific for each one. How-
ever, there are combinations of antigens in which one antigen inter-
feres with another so that the antibody response to one antigen is
reduced or absent while the response to the other may be normal.
It is possible and sometimes necessary to increase the antigenic-
ity of a substance by the addition of an adjuvant. Examples of ma-
terials used as adjuvants are alum, aluminum hydroxide, lanolin,
oil-in-water emulsions, killed mycobacteria or extracts of them,
and bacterial toxins. Such materials are mildly irritant to the tis-
sues, and the antigen is retained in the resulting area of inflamma-
tion for a longer period of time than antigen without adjuvant. The
prolonged stimulation due to the slow release of antigen results in
the production of a greater quantity of antibodies.
An antibody is a molecule of serum globulin which has been
modified in such a way that it reacts specifically with its corre-
sponding antigen. The origin of antibodies, mechanisms of their
formation, and their actions have been the subjects of a great deal
of research. Although much information has accumulated, there
are many fundamental aspects of these subjects still to be eluci-
dated.
Origin of Antibodies
Antibodies are the product of those cells of the animal body
which synthesize globulins. Early work pointed to the cells of the
reticulo-endothelial system (RES) as the producers of antibodies.
Experiments were conducted using animals whose RES cells were
"blocked" with colloidal carbon. Such animals showed little or no
antibody formation. Other work has directed attention to the
lymphoid elements. By the injection of an antigen into a hind foot-
pad of a rabbit, it has been observed that antibodies can be de-
tected first in the efferent lymph from the popliteal node. When
the cellular elements of the lymph and the lymph plasma are com-
pared, the antibody content of the cells is several times higher than
the plasma during the early stages of formation. Later on they are
more nearly equal in antibody content. This would indicate that
certain lymph cells either synthesize or carry antibodies or may